Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 06-1 14766 

(43)Date of publication of application : 26.04.1994 



r- ■■ 

(51)Int.CI. 




B25J 9/22 
B25J 3/04 
605D 3/12 




(21)Application number 


: 04-263739 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


01.10.1992 


(72)Inventor : 


TSUCHIYA MASAHIRO 








KAMESHIMA KOJI 








YAMAMOTO HIROSHI 








HAMADA TOMOYUKI 








KIMURA KEnCHI 


f 






KIKUCHI HIRONARI 



(54) REMOTE CONTROL DEVICE FOR MANIPULATOR 

(57)Abstract: 

PURPOSE: To improve the operability series by 
independently computing a relative state by an operation 
series control system and a working series control 
system operated by means of a work message. 
CONSTITUTION: A ground series control system as an 
operation steries control system comprises a central 
processing layer CPU 101, an image measuring means 
102 connected thereto, a graphic display 103, and an 
input output device 104. An on-track control system as 
a working series control system comprises a central 
processing unit CPU 101, a image measuring device 102, 
and a slave arm input output device 105. An on-track 
series system is caused to execute a work according to 
a command from the ground series control system. The 
respective CPUs 101 for the two systems individually 
control a work environment model, and perform control 
based on respective image measurement results such 
that working environment where the working is actually 
executed is kept equal to a work environment model, and 
work image level communicated is carried out therebetween 
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T-A2 0 2*S6*i$T«:r-^-i'a>a«?r^TC 
[0 03 0 ] S hiC s \&±1Ph^F&c3bZ>X\s-7T-~ 

T-y-->3>®«€rafi©jgn^ra^cw 

[0 03 1 ] £/c. XU-:/T-A2 0 2 €:S&^-r©i* 

f-cos y i cos /9 i cos y isin^ isina 
— siny ,cos a i 



Ri = 



«tt#>©;£fta>6il)tii£©a^#ri* •£©-?, &fF£ 

[0 032] Sfc. ®®A^ilg2 0 9«CJ;i3A7J$n 

fciftfit ut*-$2 i 3-ca^-rsfft. *^1>-Z 

U^FSMWl 0 3©r-y-^3>i®^{c**a^-r-5 
C i i* 6. C n K J: 9 , 3^j|9=j%li«tf $S#?# 
^nSift&c, HB«{Cte(,^r«#mJ©!BJflc©i5{cfj:-5 
rttn 1 a sgp»& r — > 3 >»r tiam-e* £ 

©T. Slffl|*£T-y-^3>#fcm»©^i4Jlft^ 
[0 03 3 ] ttfc. C<DffM&ftiBatfK2 1 8ttSfl 

[0 034] ;*€>(c. EKtCTnl/fcJcStc. HflSiA2>^ 
B2 0 9lSWm$>'Q. m*<DJyfofrhZ\s-zf7-A% 
j|T(,>Sfc#>, M^t^f-Ufc^-^ 1 3 6 
SW^-TSBRCCtS. v*£T-A2 0 1 £©#|S]t ©*fj£ 

H2 0 9 i^U-77-A20 2 ©lfr|n]£?SiE-f 

<J PXZR i £t5i, 
T. s =R i • K • T.m 

S^T^C<fc^c< > 7^$7-A2 0 1 Sr'tfefp-TSC <b 
*-C#*. R i • K«ffi«^if»p^a2 1 8^9^ 

'[00 3 5] CC-C. i»B©B«A^««2 0 9<oa 

ii-TSi. Ri«:*5£T*-^x.«E>ft£„ 
[00 3 6 ] 
[»2] 



cos y isin# .cos a i 
+ sin y isina i 



sinyjCos/Si sinY ;sin^ iSina i sin y t sin/9 icos a t 



— sin£ j 
- 0 



+sinY iCos a i 
cos 0 iSin a i 
0 



— cos y iSina 



0 



cos 0 i cos a , 0 
0 1 



coo37] e©j: 5 aaa@E»v h y » ^^r^a 



P. q, ritSi. 
[0 03 8] 
[»3] 



50 



R i « 



— sins 



cos e sin 8 
0 



cos 5 cos 5 
0 



P 



(7) ^il- 
ii 12 

pcos C cos e cos C sine sin 8 cos C sine cos 5 

— sinC cos 8 -f-sin C sin 5 

sinC cos e s in C sins sin 5 sinCsine cos 5 
-fcos £ cos 5 —cos C sin 5 



# 



114 7 6 6 



r 



[0 03 9] tatCiisrti. 

[0040] aic. *¥m<D$> *> —oommmzm i * 
m^-c®m?z>, ccDHJSB»i{i-7^^T-A2 o i©# 

&©£. X U-^7-A 2 0 2 ©^©a^fii L t 
Xl/-^7-A2 0 2CC£*.5J:5«:Uft:fc©r*3. 

H2, 3(C^TH)5fi^IilHlfil«C-7X^T-A2 
0 l<D$V£BXgM> IfigW?.vX$7-A 
2 0 1 ©^5fe£ V<Dmm&&-? hy^T.m, X^r- 
Jl*BWJMf© v h»;«tKit5. *fc 20 

XU-^7-A2 0 2Offi|lS»7h ';W*T, 

dT, = J dQ 

(J : i»3fcftf?>J) 
4-. vx$7-A2 0 1 *t)W>iUbMD3"ttfc&*. 

d T,m= J m • d Qm 
CC-CdT,mS^-;l/t«LtX l/-^7-A2 0 
2 ©^Jfe©»/NH& d T. s %^3C* 6 » * . ★ 

dT, s = K d T,m 
3HC XU-^7-A2 02 OftMMOtlt'.hKfifc d Q s 
U-^7-A2 0 2©+3fcr?T^lJJ s ©a*ff 5>J 1 
dQ s = 1 /(J s) • dT.s 
±Serf#e>tafc^ U-^T-A2 0 2 ©•S-MSBttOSS/h 
MdQs U-:/T-A2 0 2 ©-&|JflSiW©&SK: 
AD*. Ciii^ l/-7"7-A2 0 2©§Mgp|A©-9"-^ 

[0 045] ^C±aLfcJ^(C^i^Jl,»r*^©*lJ 

a^*r^ ?*2 0 7. ®&A;^S2 0 9. i'S^.U 40 
->3>fg2 1 1 ^©sx&LXton-ca. mViOMK. 

CCtim^7-A2 0 1iXU-^7 

-A 2 0 2©w^©*.{coi»ruiWT2). 

[0 0 4 6 ] l28(CiJt>Tia2, 3 tm^(Dh<Ditm 
-2P^*/c«tBST^a5^r*5. 7 0 1 SiSflSB. 
7 0 ZWWmR-Clbi. M#lelS87 0 1 IZV^W > 
^5r-f r A{CfcW^-lr>1J-2 1 4A~2 1 4C©-fe>tKI 
^©Xfbfl-fcfctHT*. tfJffeMS$l©l 0 1 lifMbfc 
(3)~(6)S;-C^$nfctt^tfC\ XU-/7-A2 
0 2 ©#&fpfi&©^{t:53««>. C©^fc#£tf#[5]S8 50 



&H»M(D{iS^e»ft«@dA-7 h li **T. m#s#tf>6 
SfcXL'-7'7-A2 0 2©S'J>i'A5j'$i 

^nnti. xi/-^7-A2 0 2©s«©B8t^a) 

[0 04 1 ] ^*i^t7X57-A2 0 ltXU- 
77-A2 0 2 ©amfclBJJBS-l* ^Sfc 

©ttg©es/j^a dT,i7-t a i/- z&MtDWYtg. 

{& d Q <t ©fflfC («&4>mtt#(& 4 . 
[0 04 2] 

- (3) 

*• l©-f:3^?f?iJ£J ibfcit. 7X^7-A2 0 1© 
^$fe©8fc/hil3& d T 6 m tt&©**> 6 f# 6 ft 5 . 
[0 043] 

... (4) 

★ [0 04 4] 

• (5) 

-a-cj s)£8?< cite*!)***, -r^tft^, 

- (6) 

7 0 2&CtH;TnrS„ *t*ia»7 0 2BXl/-^7-A2 
0 2 ®&HfM«<C^gtttt(CipA^&ffT4&fc 
SE^b»4A*-r*. XU-5'7-AAaJ*SB2 0 6tt 
XU-:7T-A2 0 2©SMgp#(C|S:W/cTi'5 : -^x- 
£2 1 6 A~2 1 6 C*IBBrrS. CW7^f a i- 
#2 1 6 A~2 1 6 CJtcfcO. Xl/-^7-A2 0 2U 
WttStl**. -5-©^»S«fcfflg2 15A-2 1 5C 
Ki-oTSSfflSft. XU-7-T-AAtB>3^g2 0 6fC 
yj-F'iy ?2tl& a *©*§*. 7X57-A20 1 

[0047] ±&L?c*3&W<Dfflm£a<D4k<DnMMl>C 
4sW -5?g#[iIS§©SmtoaKlfP5:S 9 £ffll>TS*9rr 

5. *»]{c, taanag-r?**- h-rsi. 

l©SKgp©W»iffl ; Sr^^r*J<. *k:-7**t- 

a 1 u- -yT-Aommmx^L. mmo^-si 

i©M55>6Wgpft©^kSdQm?r*s!)5„ #(Cf— ^ 
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j^^mbx^mm^^. vx^t-a i©-t»=if 

A©i»3t*jM*T^Jl/J s ^jJcfe-S. COdT.sKl 
/J s^StSCiKirjXU-^T-AO^TOftlE 
&dQs£#£>XL'---7'T-A©|iggp#Qs idQs© 

[0 04 8] t ©USSWCfcntf. 02 , 3 KItt^HJS 
ffl£ |1J«&^«## 6*1-5 £««:, vx#T-A20 1 
£XU-:7 , 7-A2 0 2CD#5fefeBAli'C(C*o-r%llI 
»|X h CiAi?*, #>offig©X3---,>l^{&#s 

c o o 4 9 ] m i i i**»gw>§M© $ 6 Kffe©niFi^ 

©«0— SB#-c*5„ c©nsg#l«. xu-yr-A2 
o 2 (Dttznm-? zmmjKj]gim2 o 9 ©x- Ait© 
^tKStiDb-c ^$t-a2 o i ommctt-rz* 

U-^7-A2 0 2 ©«86©Xf -;l^g|©5££$r£^* 
-Al/>XC9»t^Hit5t>tl 0 0 C 

<D-t>-v-ffimzmm$ttmim&2 i stcA^-r*. is 

«SE!»iAlS«2 l 8«e©-fe>irhm£^63fc»-ci5 

***^M1 0 l«ci8*^©iBta*fta*U 
g£iai 0 lBXl/-^7-A2 0 2©a«l*-7X$T 
-A 2 0 l©*ftK*tt/C**-A«^«:Stt3fc«> 
©gSffi=&S}#^5. 01 lCCfc^T. 2 13BfUtf 

[0 05 0] ^{CjiKEO/c3|s:^^©^g©ffe©|lifiF«© 

ST^Wffia-CX^-hT-Si, VX$7-A2 0 1© 

w«©fii*5*»6ii. f#^n/cHftw^©fii*ffic»r# 

g2 0 9©X-AU>X£|5j»!;S#.5i#£ > X-AU> 
XKS£B b fc-fe >tf 1 0 0 1 CC J: 0 X- Attft&tii 3 

x-jr-;u^&^ h ■;i'XK#&£;*n-5. x-au 

> X £ mm h ft I 6 J&> C <* AtJ 3 ft fcX -!r - ;V 

l©^-5fe{iigT,m«:K€rmCTXU--7'T-A2 0 2 
©^SfcftgT, s £3?&£ 0 C©T 6 sj;0iimi 
lTXU-^7-A2 0 2©SKg5©S«ffl^i?) l C 

n*xu-^r-A©sif-^{ Ctfl ^ So itaswp 

C0 05 H C©,fc3«c«li5LfcC£K:J:iD. BMlAJj 



(8) 4$NHV- 1 1 4 7 6 6 
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2SS2 0 9©X-AJt£ffig(C^*.T&. VX£T-A 
2 0 1 ©^Sfcwas&i^Ufcf*-^ 1 3±©X 
7-A20 2 ©#&BfciSi©^© A* S ©£(:*£?!?«:- 

[0 052 ] (J&2©5IStW 

i. ^2©nstmBj 

0 1 4ffl^r^:^©^2©jiMfi»i*iftB^r€> 0 

[0 05 3] *|QgW«. «fc*«m>*fA£fBH* 
10 "gSS'Xf-AiA^ftO. j&f'P^'g^X-f-Att:. 

a&ggai oii, *^s^ai o ltcSMatxfcsi 
«fwj#a io2i, ^nmmm 1 o 1 tmmsmm 
©1 0 2tcmm$titcy*>y < ^fu/u-f 103 
i- tp&a&mmmi o 1 (c^^n/tAiDM 1 o 4 
*>6«s£?n. f^^avx^At*. *ifeM®*iai 
on, tp&t&mmm 1 0 1 icmm2titcm&ft®&& 

1 0 2SWU-^7-A 1 0 5 C 

©->XT-Att, mMmm±te&&rmmm j e* : *&m 
vt&mmis x f a i ^^■gs~> x fA©*«iig§ 

20 1 0 UWHJMtCWILTHS. 3l^«CflF*Wf*Dn€.^ 
£WK <W*tf«fcM±©5*S»rt) ±C©ft»0MHfc5/ 
5 ^ U- h LfcfHNMte?* ( n> fcf a - ^cfltfg 
Sti/dBSS!) £«. B«itfiB*K:S-^#^c^cL.< ft 

6©^r«iii±©x U- XT- Artifi^^f -5 £ # tc 
tt. ttaLLT©ftm©iitftc^fo-t*-c\ %Mfl!/^ 

f-A©4i^!ttil«a*5f^©^* 5 U-5/ 3 >£ff5 C 

£«:*»). f»SW*?^£flsSt^£*^S#Tt» 

5. y77^»^f^^l/-/10 31J, S-'X-^A©!* 
U - £ £ is X ■r A £ <D%m ttmtt (DfctbO A > $ - V i 

-x©ssu?r*/cL-r(,^ 0 x u-T'r-AAtii^a 

10 5tt. XU-^T-A?r$IJ®-r-SfcJ*©tSfg©Am 
[0 0 54] 2. »2©^Jfe0«©8ifS^BJ 

[0055 ] *->^fA«, mflP^Si^X^A 1 0 

6. Rtf. fPSlS«S~>X^A 1 0 7A^#JS^nS. 

mrfa»fp^a^>x ^ a 1 0 6 «. >>?ai/-> 3 >^ 

40 S2 1 1 £, BE^3*U-^a>*a2 1 HC»ttSn 
fcBDMti'J*© 10 2. t'SU-^ffimMII 103. 
Affinal 0 4. ^a-f Xt 1 ^ vfAmftmwz 0 

8. 2 2 8. 2 i 8. ^ a -f^f a v t> 2 0 7 . 2 i 

7. vx£T-AAtii7J^a2 0 4. 22 4, 2 j4. 
VX5?7-A2 0 1. 2j 1 £*^rfifiSSnTt» 

S2 3 0£. i7^f a U-; X3>#IS2 3 0(cgS&3 
nfcXU-XT-AAtH7J^a2 06, 2 2 6. 2m 
6. XU-XT-A2 0 2, 2m2. Sj^ltfJ^SlO 
SO 2i, B&iW£!3 1 0 2 {csa»snfc*> 5 2 0 9, 



(9) 
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2 2 9. 2n9tZS&?mZ2ft-C^Z. Stfc. MMZ 

x u-^r- AAtBAiia. airfe^u-^T-A, mis 

[0 05 6] £/c. U— >3>#©2 1 1 

[0 05 7] *JttMfCtt. ¥ff»M^SWH»* io 

^AfcL<tt*(c«LkjRAi,»3> ccratstifc. tf-*<U 

[0 05 8] ( 1 ) flHtefAOftft 
■fcy\rH 107 (5. Sft&e^/MDKHMD **?L- 

[0 0 5 9 ] -7^^, fcU<tt*-jtf- 

F«SE©AtHA*« 1 0 4 *JSlr»T. StifS*^ 110 7 

r«i£i£g (ftKPF 2-209562) J i3*S©H«H- 
W*«l 0 2#. ftaU:(c«*>tlft:«tt<0. jE«ttffiB 
i3g»%thaiO-C. St^fVH 10 7K2St5, « 
ft. mB9HKtHH^et». 1 &£tA0flgr?9IMMftt) 
fta«f£ffiS( : £iSK£U. mm*7Jl>l 10 7?r^ff 

6 a. a^xwi^^^A <«t. *att««if^f' so 

2M52 0 9, 2 2 9. 2 n 9#ffi9i&^cB**>iE>fP 

[0 06 0] ( 2 ) «tit±f^lOitffii 

1 1 0 7±rfBWttU-"CJMD*!I (fcWEiU ^•te- 
^AIBT) tc,*9, *^U--£«^fllKffil 0 3 A©*f 
KflWf-Cffto<i4. ffiJb^@ S >>xr-A 1 0 6B. * 
^U-** Affi^gl 0 4£S§t,>TA7JL,fcfEISM ? 

■fe-y* 6 . rm* vvn-z *fBstrs. feus* » h 40 

[0 06 1 ] ( 3 ) JLUR AttSt_fcJS©« fSiifa 
tt&JtJR'gSS'^A 1 0 6*>5«iajblfiga^fA 1 
0 7 ftg* v Y «7-*. ttJ^CttWSftfcftit 

±*w*f-* (fpsMm«»e. 



#1 
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[0062] < 4 ) lfcaLh»«:«fc «»tiHf^ai©*ff i* 

JlLk*©^ 5 ^ U--> 3 >#S 2 1 1 acfllltfLfcJR©-r 
i t » U - V a >^g2 3 0 4f h^twtB 1 2 AS 

1 3 *&muxm&±j&<£j:zumftm<D^fkm±j& 

r©fBWWUc-x>TS»!Ta. mm^f^l l 0 7* 
^-^Kir. «itJJRAiftJjRrEl,»«caa[l/-CfHII 

£j$.$tiZ>7 ! -$-CitbZ>. a#-j hSUB. IP. ojK» 
h ©WWftflto^jR Wf*- * tcSQRS ft. SLkjfirttfP 

>b. «ia±^^iK{cff&ort,>sf^ii©imffl{cM 

110 4, ftiLEJR13Jl#& 1 2 0 4tfW& 

r, etaur t,r mars 

[0 06 3] 3 . mftummi'Xf'A m±m%mz>>x 

fA) 

3. lmata&m 

illfl^^fA 1 060^5 U->3>fg2 1 
IB. HI 2{C^3ftrt>5J:^(c v 3f77-f>i/5a 
£1 1 OOi, ^7-7-f>yUb-Sl 100K 
lg|fc$ftfc:i->7-f a U-£ 1 1 0 1 SJ>'iti_hJS 
*»*Sl 104i, t77^>-/5aU-^l 10 0 

Si>*3f->'7-c>'>5 » u-ar i ioi ic&mstiftmm 

tfJUI^gl 10 3i, t75^»5 3 U-^l 

i o oRimm^j^sm^i 1 o 3{cgM$nfcr 

--V-^l 102A. jl [✓ — 1 100 

KSa*3tifcf s -*£«iMi 105 a. 

5 » u- jr 1 1 o i icmmz titer- zmmmm 1 1 o 

a a. attfMH^ai i o 3«c^igi?tifc^* 

fJH 1 0 7 A*^r*fitStl4. B5fa*77^>^ 

5^u-$i i ooB, rm** hv-?£i&^mi 1 

0 8 Aff** 2- h V 110 8 (cSM^n/c 
-C>5r-7c<:-x*fitai^|gl 1 0 9A*>6*«3*ia. 
Hflfia*> 7 1 0 1 «. f^SI^ 7h7 

1 1 1 oa. m*m*v h^-^eifg 

1 1 1 0CtS&3ftft:n#», h«H4JiS*ai 1 1 1 
A. ntff» 1 1 l{cS^?nfcn# 9 

f-^fis?f?^©i i i 2 A*>e,«fis?ns„ mrie^* 

1 0 3B. ?7X7 U-Atl^Sl 1 

i3i. ^7^7i/-^tfsiii3ic^nfc 

-/>X3?>X7U-Ai4fSlll4i. 
*7 1 1 4(Cg^?n/c-<>^^>X 

7U-AE$r#&l 1 1 5 Afr^OteRSn*. «T3aR«K 
•t-r'H 107 (5. SXift^f^onnM) B. ^ 
7^7U-Ai^>^j(>X7 U-AA>6^3ft5. 
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[ 0 0 6 4 ] 3 . 2 &f&<DI&BJ} 
. 5f7-7-f >->S ;r 1 1 OOiJ, SB^-t^H 1 0 

Ms® i o 3 1 <Dttmtimft*mi>xft it *> tc#><D&m 

&ffiZ.Z. I'm** h<7--i>$Lf$.^mi 1 0 8tt. Affl 
Mgl 0 A^m^Xt^^-^ifiXtSOtcftm^ 
-ist£g1{.>xrfm*y \"7-t> (5. 2tm*v\-V 

81 10 9», ^i/-^it^u-^ffliiiio 
SiOStfSm^SJ^-rS (M0PO«MO«. 7. 

[0 06 5] t>7-f>y; ^ HOlii, fptit 
*'l^ T*S1 3 nfc«Ug±fp^^Htfr £ fcJtxD 

fe**» h7-i'ti#ai 1 1 o 

DT, nstf* h*iS£j55fMfti l i lfcjgr. n^? h 
l i i«, f£2H* v hy-ftcS-J^x 
h#3§££f&rs. n.-j^ h#s§*W?^ai l l 

C0 06 6] WK-*5*JMfa#a 1 1 0 3 {J, ^ 

*.-xfflffl¥-mi i o 9£/i-L-TA*j<*ft£^u-£ 
- # . fomtftmomnic w i ftmmm.<DWtirte t-tc j; 

^r. fPSIJg^ia^^n i o 7 i©ra(c?-e*J^fi 
C^^i^KSSt^H 1 0 74SSIf5. Z^X 
^U-AtffSl 1 1 3«, Affi^SlSl 0 4 
T, ^>5f-7x-^§lJ^|3 1 l 0 9?r/M/r^-^U 

W^^-A (5. Sattte^JMDIMWjfK) 

r*„ -f^$>^7u-AMfgi 1 14«, &m 
ztitcfz'Xicm'tzji'Zii^xzg&.-rz. -ox 

5^X7 u-Ajaf?Sl 1 1 5tt, Hftitinrffre. 
fSin 2*>e>jg3*i£f r -£tc*-3t,>-c, 

[0 06 7] T-J - £ 1 102(t WSI-t^Jb 1 1 0 

^is-zmmmwrni o 3cc^r^„ f-^gfgg 

1 1 0 5«!ftjij£©v^£^U-^3>#i©2 3 Ofrh 

mhtix< zr-zz&mrz. f-zmmmmi i o 

6«l?iev^f^U-^ 3 >^S2 3 O^-^iMffi 

r&. Jtt±^sta^ai 104a, -^ic^xf-^mft 
i i oo^iifcrrs. 

[ 0 0 6 8 ] 3 . 3 ttf|3£>ft9J 
'■XtC. SSS-tf^H I 07 <D ft ffiMO is Xf-^<D9b ft* 

wwrs. mm^-rjvi i o 7 ©ffr&BSiui, 



(10) 1 1 4 7 6 6 
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r. i-^<D7'P-t2X«a?gtoyn-fex{cj:opgjlft$n 
TfltjjS;3*iTt,>-2>#. M^o^u-^xit^m^WiitLx 
t.>£. -r&fr^. ffi*<D7'u-zxiz. $>z>2kfE&mtt$ 
ntct&tcv&ibL. &x,6*»©fat*ra. com* 
uxf-Avu. y'u-txmomtfmft (i&tim) im& 

[0069] ec-C, Sr, *^U-^{C«t5^}g^ 
?'U-fe;*£i&aJ3-f £ o -f>^7cc-^$IJ®^i i o 9 
«. r-y-*i 1 0 2*aLr..»B^ 

io v> K^-^-^^-^u-^ffiT^^jijgi o 3{cm^jr 

5. rS£. ^i^-Mi, ^u-^tl^fflMEl o 
3{C^3n?c*flS^ •v-fe->'«:SeoT > Aiti^gl 

0 4*m^rftmztm.wit*i> ; 7xzfozAjj?z. c© 
i^x£f*«:, -<*s / ?--y x.-xwm^-m\ i o 9£/r 
Lr. WlK^Mn^JSl l OS^atSiiS. 
fJHIfgl 10 3TB, ^7XMtCffl^f5^5 
X-7U-A(5. 3ig^*-r;UDi&ijg#J$) fcBMt-ts 8 
;H 10 7*>6M?ll/, ^*«:JSir-5-i'>x£>.*7 
U-A (5. 3^*7^©I£^#|R0 ^i^orss^ 

20 -=e-r;n i 0 7{ciMrar&. — t^.^-^i 102 

^Ji^ffliii® 1 0 3 Kit^LT^©"?, W&ffJUD 

IP, t^U-^ ffi^fflBSHl 0 3CCiStt3tiS. 
[0 07 0] v5^{ci*f^Kifjl4l»ft©fi[»atiE*ff 
fr.5<!:£{C«, -Y>*7*-X$IJ®^|gl 10 9*5, -7 

vxmm*3,xjmm (ftmt^mi^&mmm) cc§est 

r^>i, -Y>^^>^7 U-AM§f#Sl 1 1 
30 fegXD, h (5. 3WBK«^(Dtt^#Jl> *^fr 

[0 07 1 ] ^{ci/^^A(c«fcs*f3R«j^a«rffa>J7-n 

<t^CC«V>^--7 *-**«JSJ3Mai 1 0 9*><E>iti$ti 
^Si^tti«J^(cS-5i,ir. Sj^itil'J^lSi 02^. ft 

Mm»mptD&m»ismmr^. rzt, j>x 

fyxyis-Amr^mi 1 1 5B, C©tHBHB«:*-3 
^CJ .y f^r^f-r^,, r-5i, T-^-^l 10 2B, 

r§„ 

[0 072]o?{c, UlalifMlOttHiftBif^ll©!! 

tT^©^x f- A©iw^*s*wr s. 

[0 07 3] x-^$1J®^©1 1 0 9*5, T- 

0 2 4^0T. ^"^U-^Jl^fflliMl 0 3 

{cge-,r. 3f--<u-^«, AHtfjsan 04€rfflc^r. 

io9«, A*s*ifcfH»y 9 -fc-y*aai»j.-.fHi* 
so v by-i?£m^&i 1 0 8K?ar. r-5ifm*-y f- 



(11) 



19 



4*1 

20 



1 14 7 6 6 



r. fB*** H7-**£j0W-s (5. 2^m^vW 

i*7F7-?«»8i 1 1 o«ciBtS3tis 0 fpm* 

30TK««<«t9tS£. fctdibic. SSShfet»*7 
h^-f^as^-y f-mi§^g£^©i 1 1 lKjSrr. ntf< 
•7 h»B4«#Sl 1 1 1 8. fl3K»**^ 110 7 
*#J»l/ft**6. ft**? h-7-**ttf|sx*-v (ft 

n<Dm^m&(Dct. mmtts. 10 

vtfv HSfJOsK? hmiSB»?^Sl 1 1 2&C&3 
n. a** hSHffPK^l 1 1 28. h#i§£ 

AMfrfMSl 1 1 5KiST. -f>^$^7 l/-AH$r 
fSll 1 5(t<fc£S9S*7\>H 1 0 7©/>*#>X 

yi'-&.mmmuz. in. r-^-dn io2*^-u 

"C. ^U-^ffl^fflOSMl 0 3{C^7KSn-5„ COi 
*-<u-£8. *-<u-£Ji7nffliliffii 03£Mfc 20 

JH10 7**iEU C(MW*fJH10 7*tifc 
C0 0 7 4] ttJbXBill^JSl 1 0 4 51. J^^fACft 

$ 1 1 0 0 «■»■*•*. *3t. Jt±xnreiRi 1 0 4 
8. ^ >>> 5 ^ u- zfrhitmtofcerttZ'g. 

itSi, ^f-A*jy±3-&S. 30 

[0 07 5] 4 . fMBIWffl^^ fA (ttaLhJRWl^ 
Xf A) 

4. lflMtoKl! 

2 3 0IJ, tf>-7-f 10 li, ^">7 

10 incmm^txfcmtffjimm 

1 0 3, Xl>-7T-l*MW5&g.l 2 1 e&Vf' 
-3'SfSai 20 5i, XU-^7-A»Kfil 2 

1 BKj^stifc^-irasfiBiati 2 06t, ttaLbjR 
Mta^© 1 2 0 4 i . aw**^*^® 1 1 0 3 icm 40 
ttsnAiai**^ 1 1 0 7 <t*^-c»^3nrti 

-5. |ifl2^>^ -Y >~> 5 ^ 1 1 0 1 8. ? 

h^-^es^si 1 lot. rm*v ho-?<§m^ 
mi 1 1 occ«ttsnfcnjjf^ k 1 1 1 1 

£. hmsaxStttl 1 1 lKg^?tifca#v 

hSHJWR^ai 1 1 2<t^6«ss;$nSo frtajw^* 

1 1 1 5«r^-CtffiJS*l. m&m&& 1 0 2(Cjgi& 

3*is. snaw^e^n 107 (5. 2#»g) 



*. f-f5«gai 20 5if-^iflgSl 2 0 6 
8. «6Jb*©->3 a. U-v- 3 >^2 1 lO-r-^fs 

ssi 1 0 esc/^-^sM^a 1105 t-e-n-ena 
finjt&i&ori,**. xu--^r-A$)jtaj^gi 2 1 6 

tC8. «M«lfP#©2 6 OSO'X l/-/7-AAffl^ 
SI 0 5&m&2ti*>. 
[ 0 0 7 6 ] 4 . 2 tStfrDiaflJi 

>->S :*b-*l 10 18, h?-* 

s. as** k v- i><Em^&. 1 1 1 oa, mg* v h 

fgl204*6©f^ (6. ^XfA©$ifI# 

H) fcfccr, hWm&J&^&l 11 1 «:«■*-. 
FSH£J5S*a 11118. KM* v W-ffr 

hu#v hwmzzif&L. a*? hwnmmm&i 1 1 

2(cjgT. a*'? hflMKfSl 1 1 2 {J. ntf. y f- 
fl?Sl 10 3«. HH£?f-i>J#g 1 0 2tCj:SftSJ7 :; 

r. rmmmtnmmm^r* 1 1 0 7*^«:^b< & 
sj^ccaofre^ji, 1 1 0 7 Struts. 
[0077] ^-^sm^si 2 0 5 8^3 ^b— > 3 

>3M22 1 I^e.iil6ti-C< S^-^^fff S. -r- 
^i*ff$|g 1 2 0 6 «B«iH-> 3 =>. U->3>fS^f- 

naLtaaai^s 1 2 0 4 «. ^ccvx 

a.U-^1 1 0 0<^jIftJTS. ^U-^T-A$IJ® 
SIB1 2 1 6«, XL/-77-AWf-f$Mt, 

xu-^7-AAItiA8g 1 0 5NWff->tiW. 

xi/-^7-A»gii 2 1 6«. gmmmzmm 
^. mmmwr- LWMiafP^is 2 60Kfofc 

[0 078] 4. 3Sb^(D|jiHj 
<ff^^h7-l'fl#gl 1 10 8, t^l/-^i!P6 

-pzutfy hwm&j&mmi 1 1 neat?-, a-^y h 

IlM#gl 1118. iW^^^U 1 1 0 7£#J!Sb 

tCl-5HTit*f;H 1 0 7£titEiELT. Ctl?:&i 
8. xx* V bWmMW.^&l 1 12i, 

fusj^gi 2 1 6ccjg?ns„ vmfflm&gti 

1128. nsK» hSii€:^L/t:. *U-:/7-A£ 



(12) 



21 



#1 
22 
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10 



20 



r-^mmsii 2 1 6 mmmztf 

. MWf*-ir*fB«U »£IfrfP#©2 SOiCbfct. * 
U-T'T-AfMfflli&Bl 2 1 6«, XU-z/T-ASrifHJ 

H2 06 «c*r. «£tc!fiji_h«i&a#i8 1204a, 

MLBRWHS' 1 0 7 0»fm® (J?3?©*r&0 

4. 

[0 07 9] 5 . »fltt££ 
5. lf^tttt9:U^^<oafi|tfJB 

■HRttiHtt <fHIW*4M*0ttB£«») &ttiKJh£K 
fS#f21 2 0 AiPh<Djt vte-isibmhtiZ. 
(0 08 0101 4{C^-Tjlfi^(*, T^-^^-^jH 
Ml 3 0 0, 3f-^U—>3>=z- Fi^ff 1 3 0 1, 'J 5 
F^ff 1 3 0 2. *Lb**aLL*ttiJZft# 1 3 

0 3, ttije— a? 1304, f^is-is 3 >mft9nm i 

3 0 5; a^HjSMS 1 3 0 6 . 13 

0 7, *^U-S/ 3 >3- KSM1 3 0 8. 
- F3Hft 1 3 0 9, i&±M. <WLh3fi««tW 1 3 1 
0, t£&— gc? 13 11, > 3 >jitfMSl 3 

1 2 . JtSTHiSMSl 3 1 3<D^I^-C»fiS?n* 

carry (A, [ PI P2] , B) 
^B* : ^A4Jft*Pliifc*P2*iiorllk*B*ra-fe. 

coo84] c c-c, A<t &z&i£vm%m.wm>%m 

-C, A5JM^ife(D, B«A<&i9;g3i±-5>^cD^fgT. PliP 
2« 7 FMS^Jtfctt SffiHJffiSr * £ „ o jff * h 

#is^s#ei 1 1 is, artcsts-jRHawucfieo * 

carry (A. [PL P2] , B) 

= qrasp (A) — 'path [P1.P2] —> attach. 
C<D3XIZ. grasp (A) iattach_to (B) J&9HrfM=f * [0 08 6] 

qrasp (a) = approach point— »qrsp_point 

attach to (B) = approach point— »attach_ point 

5£ (3) iiS (4) fcttbffX*— 7©Mra^-C*-5, 0 Cti 

6<DS;© approach—point (-?£■* ©ttf^cSttttifc©* 

m&S. ^qrasp-point <*H*JBJ*ttf|s©;fc«>ec 

fiiS. £f§> ^attach_point (JE^^^tSST 

fcHtiflf. %») «, f»**f&48rt* (A*4l»«B) CD 

tf;H 10 7OAJfc«BW57U-A (5. 3 
#M) J &#MT&„ 3 6fCqrasp_point<tattach_poin 



* #M 1 3 0 0*^1 1 3 0 6 i-Ctt&mM<D^ 
Jffl. ^)1B 1 3 0 7 *>6#JI@ 1 3 1 3 S-e^SMMco^-JIB 
-c&s,, 

[0 08 1 ] *3W13En*(0ftff**«:tt9!-rs. £-r. 

#iai 3 o orgfiffjas^-^-xsTigfrf •*>£. # 
mi 3 o 7-e«flMHa*f- 5"-<-x£Sfrf s. 'X(c. . 

*«B13 0 l-CiMMW*^^U-^3>3- K^j^a-r 
-Si, #JB1 3 0 8-Cg<USJ*s^^u-i/ 3 >3- F£ 

a. awe. 1309 rs®fflij*s >; * - > 3 - f * 

^(sTSi, ^)8l 3 0 2r£MfliJ#S'J#->rj--F£ 
§<1T£. #cfc. #M 1 3 0 3 <fc#BS 1 3 1 0 -Ci*MfM 

t,». #jbi 3 0 4i#jni 3 1 1 -cm±m tmm±3fk<D 
-ra. cc-e. i>uvim*— mutcftini. > 

[0 08 2] 5. 2f£i£*;> V7-?<D®m 

v h y-^a, f^a^ v h 1 1 0 

8*5. ^^W-$©A^;^^-k-^6^r-5. fiat 
«ftP^*©f««f¥*WH*Si:'C**. ft** ? h -7 

ttB?n/cf^si%, f^*^©®6^ (*/]■*■&) 

K»*awttc>SK{c«i3lMi:Lria4'rsc4*s-c* 

S D CC-C, fSt* 9 h-7-^©l3W6PdcarryCDfea! 
[0 08 3] 

(7) 

305*c-C, £-Tf^R*7 r >7-^*Silf^X + --V©U^jUCM 

oaptc, 8t^&-r;n l 0 7 



[0 08 5] 



to (B) 



(8) 



(9) 
(10) 



50 



ttt, iEflfc*»o«^feffi«»»fl|fi«:S*sni«ifP«c 
©f. approach_pointJcBg^ct#(C|fftiiJ-r€., C 

[ 0 0 8 7 ] 5 . 3 SR8te5**CDIHI! 
WH^fJH 1 0 7tt, 7U-A^T-IB^5nr(,i 

7u-A©Tic«t^<o*©7ip^ has. ^asnn^ 



(13) 1 1 4 7 6 6 

23 24 

7\»b 1 1 0 7(Dm&ZmW?2,. * {0 095 ] 6 . 3&m±m j g&i<'X : r2»<D&m<Dm-& 

[0 08 8)8^^ i>7^7U-Ai^>^$ ( l ) tULhXfitt^&l 2 0 4«. A««BIB£«. 

>^7i/-A*6»^nTU5. *7xct*fG-c-/> «Lfcj^^m^©i i o 4«:a*n-f£. 

**>xttTffi»»«cfc-jTi,»S. *9*7U-ak: [0 096] (2) f^*t8^±5 IftaLk* 

BtftW^ -fe>«»^S^i*) 3fl<«lrt3*i*. [0 09 7] 6, 4«Lh^^'>^^A©SfcPK0*B^ 

t*ffcT*±r©4Wk*E&"*-a«:tt. waro:? 8 -**^ ( 1 ) tajtaaHJi^gt 1 io4«, s#*ssi6£*. & 
g-e**/c«>. T{aiig@fc»f/c^^7^*3cat-s. c m±?mu^mi 2 0 4(ca»iu-c > *±»«is/^^ 

i^©^«|gfitiC3nri^ 0 -r>^^r>^7 U-A 10 [0 098] < 2 ) g^*8f^£&63ft/t#l,a_h3| 
OSMMff (*«Cffi*>tlT^S/cWi^ BX [0099] (3) f&mwmtp (Wittf, Jef$$5& 

[0 08 9] 6. ^zr&<D&±W& iX. fHH*fi&*S£&fifcB{Cf£S JE8*8J# 

6- hks *-&&<<Dm.m-tmmicm>)ttv2>) ir*6. was 

^107 1*. SffttmCcfc 0 , ^Rffi^ot, [0.100] ( 4 ) JtJjS^m^S 1 1 0 4 JfiJ; 

*«i i io*!, v^fAisotti (ama*f. mil toion 6. 5£r£eg* » fv-? 

JnJS'gS^f-Al 0 7©**!*. iJLh^S^T-A 1 20 ^fAd^^-^B, 01 5©«fc9a««B*Bf 

o 6©&isi) £#tfr ir, 3c£^!ffl©fEiii* h m-cmi2ftZ. KJKB»Bri2. * * h <7-z>oyvm 

9*. hWWbd^Sl l l l(c*>/c-r„ c©fg 3BR*>5. itocjit? rggj aiio^j?,. h?-* 

©»fP«. 5. 3K«©*atiJR«lf^f-A©«rf^i © r&j «. ttfEftglt*? h -7- *«C*tJ&L,TC»S. St 

I3ID-C&S. ,t, '>^xA©*6«9>^Mm*'6*-5.a§Uc*fO-C. 

[ 0 0 9 0 ] 6 . 2 ilfljSBr©*^ SiB*** •CC^^JIBi^M^tctfcsg^^ l 

^xccj:s— Bswaatt^^ctt. fpursi*— b#<? ^(taiR-r^s r&j <t r©j #1 c© 

[0091] mm&osmtezicjzz, fc&m&mm^ *'>xfAK»tt. c©*a (trans^®*^*^ 

[0092] ( i ) vm&*mn&&icwr. 30 [010214c *>r\ s 1 5 ©tt«a^ia«. \mm 

[0 09 3] ( 2 > fBB«wi3&* («*.«, immw wa*ffl«,»teff «ifHB-»u--«4eiiffi© 1 wswr-. *ai 

©Jt^Ktt, *©«F^r«iSIR©fBII*ff ±»JC« % A, B2o«^Ii, fl3M. *>j: 
or. f»««*3f±&tt«K:RB WfimW fB**f*«rt**Jffau. fBWKC,fc.5A*»6B. * 

£-#jfi<©B*ttWgg}Cl*i3ttWS) bt*?., WW fctt. B^P>A-©^^ttFf^*5rie!^0rt,^ o C© 

[0094] ( 3 > m±mmi^m 1 1 0 4 a>6. aft -emu) nuTtcak-r. 
'immxav&z * [0103] 

( 1 ) tt£ILkX9m#J&*&©JHjta*D 

• jl«S^/a«a^i (rOO/rOl) 

• ttatJt««a^x-f>A©«Kt/aw (rio/rin 

• fl6±**a->^xA©S^/ai«S (r20/r21) 

(2) fP*t5©f^«zE 

• ©ft^ajftLTUS/t^&t,* ( r 30/r31) 

• IXttW^aAtCfilV'BCCiSl,* ( r 40/r41) 

o) ttttses©^nfl»k 

• x#«±^fcort,^«c^/^tLTC^ (r 5 0/r 5 1 ) 

^fc, tt.^a^s^6fffiS;i//c^-;u >; * h £^-r„ is x [0104] 

if (rOl & rll & r2l & r3l & r4* & r5*) then nO 
if (rOO & rll & r2 1 & r3 1 & r4* & r5*) then nl 



25 



(14) 
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1 1 4 7 6 6 



if (rOO & rll & r2 1 & 



if 
if 
if 
if 
if 
if 



(rOO & 
(rOl & 
(rOl & 
(rOl & 
(rOl & 
(rOl & 



rOl & r2 1 

rlO & r2* 

rlO & r2* 

rll & r20 

rll & r20 

rtl & r20 



r30 & 

& r30 

& r3* 

& r3* 

& r3l 

& r30 

& r30 



r40 & 
& r4l 
& r4* 
& r4* 
& r4* 
& r40 
& r4l 



r5*) then n3 
& r5* ) then n4 



7. ^-^U-^a^fflllM *XT7U-A 
^U-^fi/TfflII10 3«, tf^U-*^ ALL* 10 

«W<D*^KOffjiS. fts*©tfB. fBHOHfr*tf ^ 
fflll 1 0 3 ©*r®0£^-r o H 1 6 J: 5 te*^ 

u- *ft*MBffi i o 3 fcttfl*8Htef\>u l l o 7 * 

£>©SBB* ■? * > F V 1 tfe^Tn 5 ti £ o 20 
[0 10 5]*j»«<DWAB, X£<#W££ 

( i ) aw*f^©fWL ( 2 ) *aLbfaiosHB, 

( 3 ) »B«*©3Wt 1 l> 5 3 «RD»fts*- F £J# o 

[0106] 7. 1 «W*^OfB«*- F 
Wfc^f^OfBS*- Ft*. fis*»*»tt**rU < at« 
•fc^JH 1 0 7Kl»f4*- FT?*5. AfttSfctt, 
T -f 3 > # £ T U - # lK*BffiK:^J* ? ft/dg»i * 

%=&7\rl/Ct>K:S»S tit ^tt^Wfrfcf*^**^ U- * 30 

[0107] CCt, *^l/-*B9©BHI«r&ffiB 

*9*^#aitftiri/*9?iiiirtsfe) bhwjws 

1 0 2fCj:0«iffi-r4Ci3^r*S. {4g©M>*U3 
©&3©JM*«tt* rgg£«Sj (#^2 - 2 09562) 

AHRffc'^JEfttEBj (#BB^02- 313350) IBttCD^ 
Blffiot, iWfrfe^JW!) U ^ h GBIWI*^©*** 40 
7 ©*^6, f^JWSlCCttflqeEri^WK* 



r5l ) 
r50) 
r5*) 
r5*) 
r5*) 



then n2 
then n5 
then n2 
then n3 
then n4 

fig, g&7-$Zfem**>) 



iccj:o«air*ci«S'c**. courts, we* 

6*^ S^fAfc, j*fttt3BtBB (^*->BB> fig 

JRte*f s fl'©B»^JWfftt"rS C yXfAHi 
±©BBj&4ifc&. — 75k aWFfcf^Utt, CADf- 

m*ici#t*s. tcr, -a, cadt-^ 
r~^-£ 1 1 o 2&misxm&7 : -ziti>tc& 

[0 10 8] A7;^y-»i(H7;V3yXAit 2 5 
6X2 5 6 (SIR) ©SHftSfffl* 16X16 (WR) © 

4v>-r> F*«yWHLT, »9-r>F ryr 

«^7 9S«E«j <«B¥02- 213350) K 

[0 1 1 0] *r, JK^Ajr-.>©«E*«T©J:9«c 
[0111] B«*S»HJLte«j»^*-> : P 
ccr, M^*->Q©«BflE*, P<hQ£»tB0fc 

4 > F^WpiWq©^. SmCfi&^TT^S/jN » 
> F^OWPS p Oq©, Q*»HJ0fc^-f > F9 
©tBffl S q^c*f T 5 it R 4 SST £ o 
[0112] 5Wc. S^tCSttorc^^ > FSWp 

(ppi. 0pi) . (pqi, 0qi) © p - 0 ^fHJft©S68i 

©*&fa£D4Sfgir& 0 c©D*SpnqTiE»fci,&JB 

[0113] -Ttttofe, 



R = SpPlq/Sq 

C= ( (I ppi -pqi I + k |.©pi-0qi | ) }/SpOq 
= D/SpPlq 

k : mk ^ [0114] 

(11) . (12) l£&hsX<Dmj£)l>-fr&&&htl?> 0 ^ 

R>0x 

c>e 2 



(11) 



(12) 



(13) 
(14) 



# 



(15) 
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• CCT, (13) 5££ (14) SC^R^^fcTM^^- 
>.(Pi, Qi) C**gA-£&3Q 
.-j£t£3t^*-><t-r£,, 

' [0115] 7. 2itfthfW©fW*- F 

B. r3 30caHR#SCJ (#§,Wl-112374) (CiOttdtl 
-ct»£. 10 
[0116] 7. 3 9tBf¥*©jlff*- F 
gf-Sif^lO^tf *- FTB. ft*3»T***aiL"C. ft 

[0 117] 8. fflS 

A*H3^TS±-cmS«:©B. (Dfl^f-Aii 20 
1 1 0 8 ■'K ^>£7*-X{pJtS>#iai 1 0 9& 

4) a*. sff#»w«cs&ft-r * cii, ( 2 > * 

(*H86WCB. aW-tf;!- 110 7) 4fl->Xf-A 

a^fSWJCJtlfPS-ti-S/cfeO^-^OIEatCB. ±IB 
5. 5«I2«S© r««ia»ia«rffll>5ffcfflttfHB^-^* 

a-texmm «3B*e f a- * m«f & i ». 30 
[oils] <3i3©§u&w *mm> mf&vmmm 

aft^s^sj (ftmw-i- 343947) eiicDf&ttuHR 

- AtHflKKS 12 16 SCiKiO. 
[0119] 40 

[0 1 ] 1 «*Jfc«©SMH(teS**r v 

[0 2 ] 0 1 jc^m«6W©a5^©»*ie«fi!(^*^-r^ 

a-^0tW. 50 



^BH^^l 1 4 7 6 6 

28 

[04] *iw©^W!)*fl«j*wi««**-fi4a 

0T££„ 

[05 ] 0 1 KinTll^mSfl^©!*^^^^?'?' 
^0t?*5= 

[06 ] 0 1 (c^-r^^s^s 1 0 1 (DMttemf&m 

[07] (omtwm z^-n^wm-v $> * „ 
[08] ^awoffiKo^atfiBKcjcs^-tau-ifWiai 
•>^fA©yp ? ?0r-£>5„ 
[09] ^^©iifiwcfcwsfilfit^siiifp^^-r^ 

[010] *3w©s(at«K*»w*aiiMEffl^**-r 

[011] ^^©^©IlifeWCcfcSv^f^u-^iij 
ffih>*?-A©:/a 7 ^0 

[0i2] m2<,cmirmmm<D$&(Dmmim-r7a ? 

[013] 03 lC7ji?m}&ffl<Dmft<Dgm : £7jk-1--7a. •> 

[014] *&w<DmzWK.*3vtzmm7u t =uu*^ 

[015] *aW©3(S»WT?ffll»6nS3?^«l* » h 

1 0 1 tp&mmmg. 

1 0 2 lBMf^S 

103 x^u-zm^mw (f^y < vv^a^x, 
■<) 

1 0 4 xmjjgm 

105 ^U-^7-AAHiMI 

1 0 6 mitmmm^^M. mu&wmisx^j*) 
1 0 7 f / p«^'gs->xf-A (ftaLh3R«as/^?A) 

20 1 7X^7-A 

2 0 2 XL — 

2 0 4, 2 2 4. 2j4 £7- AAfcii;tt£S 
20 5 tp^ig^g 

206. 226, 2 m 6 X b-^T-AAifc^S 
2 0 7 ya-fXf^ y >? 

208. 228. 2i8 V>a A XT A 'J 9 K&JMS. 

209. 229. 2n9 li^A^^a 
2 1 0 Ht&MS^g 

2 11 ~> 5 .3. > 3 >^S 
2 1 3 f-utr*^^ 

2 14A. 2 14B. 2 14C {4g^tb-t2>^ 
216A. 216B. 216C TV?*!--'? 

2 1 7 AW^^M 

2 1 7A. 2 1 7B. 2 1 7C fiigftlffi-fe>l7- 

2 1 8 mmmmmm. 

2 30 

260 WSttf^et 



# 
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3 0 1 
40 1 
4,0 2 
5 0 1 
5 0 2 
5^) 3 
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